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PREFACE

This publication consists of a basic report and four appendixes, each

issued as a separate document.

This format will facilitate operational use by accommodating the size-

able bulk of the materials presented and the CONFIDENTIAL security classi-

fication of Appendix D.

The material contained herein is unchanged from Appendix A of SASC Report

No. 3. The content of the appendix was the work of the co-authors of SASC

Report No. 3, and the contributions of S. D. Hamilton, R. E. Hood, and R. F.

Wachtmann are hereby acknowledged.

Another collaborator in this appendix was B. A. Mareiro, Jr.

Special thanks are due to Lt. Col. R. Wright, Lt. Col. K. Wantzloeben, Maj.

W. Smith, Maj. J. Elrick and other representatives of Hq. Air Weather Service who

continually enriched our understanding of the operator's problems.

Throughout the study we were supported and guided by the AFGL Contract

Managers: Lt. Col. K. G. Cottrell to 2 May 1983, then Mr. R. V. Cormier.

The report was typed by D. M. Connor.
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1. A Brief Description of the Aerosol Selection Process

The methodology is based on the properties of three non-fog aerosol mod-

els in LOWTRAN. The Rural Model describes the basic background aerosol con-

tained in all airmasses. The Maritime Model describes the aerosol that

. exists in airmasses with a maritime history when the marine aerosol (mostly

sea salt) is superimposed in significant concentrations on the background

aerosol. The Urban Model describes aerosol properties when certain types of

• .urban pollutants are superimposed on the background aerosol. Under certain

conditions, a maritime aerosol may also contain the urban component. In

this case, since the maritime aerosol produces the strongest 8-12 pm ex-

tinction of the above three aerosol conditions, the Maritime Model takes

precedence over the Urban Model.

This algorithm quantifies the aerosol model selection on the basis of

the history of the airmass expected over the target. The algorithm is based

on a large body of published scientific literature on atmospheric aerosols;

however, certain selection criteria (e.g., the overwater distance for trans-

formation of the continental aerosol into maritime characteristics) are

based on very limited quantities of observational data. Experience by users

and publication of additional scientific data will undoubtedly lead to modi-

fication of at least some of these criteria.

In using the flow charts in Fig. A-1, the basic rule is to always move

downward in each figure. The following are key symbols to aid in interpre-

tation of the charts:

r ' represents the input of data

represents the entry into one of several
alternate paths through the diagram

4 represents a connecting point to some other

part of the diagram

represents selection of a particular "dry
aerosol" model
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Figure A-lA

a. Separates airmass by origin.

b. Treats the possible transformation of airmasses with a continental

origin so that their aerosol assumes the extinction properties of

a maritime aerosol.

Figure A-lB treats mechanisms for removal of the sea-salt aerosol from

maritime airmasses, namely, sedimentation and washout. When these processes

are effective, the aerosol tends to return to rural-like properties.

Figures A-lC and A-lD treat the problem of determining when the urban

model should be used to describe a polluted rural aerosol.
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VISIBILITY EXTINCTION

(KCM) COEFFICIENT

.1 9.999

.2 5.319

.5 2.264

1.0 1.164

TABLE A-3D. AEROSOL EXTINCTION COEFFICIENT (B
AER

FOG MODEL
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